projects to the faculty of the department. The department has been adopted by the UGC under Special Assistance Programme (SAP) and Department of Science and Technology (DST) under fund for improvement of science and technology infrastructure in universities and higher educational institutions (FIST) programme. During the last five years, the department has received more than Rs. 28 millions of research grant in around 19 research projects from various scientific national originations 3 .
REVIEW OF LITERATURE
Singh 4 , et.al analysed contributions and Citation impact of Panjab University in Chemistry research during 2008-15. The study quantified 833 publication data extracted from the Scopus citation database in various aspects of performance. The study found that the Panjab University total publications in chemistry has increased at an annual average growth rate of 17.04 % and registered an average citation impact per paper of 6.38 during 2008-15. The study reveals that the 28.69 % and 25.81 % of the Panjab University publications in chemistry were involved in national and international collaboration and among its performance in top 20 most productive Indian universities, Panjab University stood at 16 th rank in terms of publications output (833) and h-index (27), 13 th rank in average citation per paper (6.38 %) and share of high cited papers (0.12 %) and 8 th rank in terms of international collaborative papers (25.81 %) during 2008-15.
Trapp 5 , did a bibliometric study of papers published in the field of medical physics and biomedical engineering. The study analysed differences in a publication's citation count of papers published in the journal Australasian Physical for medical physics and biomedical engineering papers and Comparison was made between the Web of Science, Scopus, and Google Scholar. Papers are categorised into subject matter, and citation trends are examined. The study shown that the review papers as a group tend to receive more citations on average; however the highest cited individual papers are more likely to be research papers.
Abdullah 6 , et.al agnetic Fields (EMF) research work using bibliometric analysis covering the period 2003-2013. They extracted a total number of 1737 articles from the IEEE ICES EMF database and did the study which focused on the distribution and growth of publications across journals, titles, and fields over the period, and collaboration network patterns among scholars and scientists. They found that fields of Engineering &Physics produced the highest number of articles while Epidemiology journals showed the most outstanding performance across all fields. 95 % (1651) of the articles were identified as co-authored publications, indicating involvement in a collaborative network.
Bansal 7 , et.al in their study analysed the contribution and citation impact of Panjab University in Mathematics research during 2005-14 from the Scopus database. 230 research papers in the field of mathematics were analysed. Nagarkar 8 , et.al analysed the research productivity of life sciences of the Savitribai Phule Pune University (SPPU), Maharashtra, India during 1999-2013 using Web of Science (WoS) database. Data were analysed by using bibliometric techniques and software such as HistCite, Intcoll, and Pajek. The study analysed year wise research productivity, its citation impact, collaborations, and authorship patterns, etc. The study reveals that the research productivity is increasing, their publications are getting good citations and thereby their journals have better Impact Factor. The faculty members of SPPU have collaborated with prominent international researchers and have extended interdisciplinary research.
Siwach 9 , et.al investigated the research contributions of Maharshi Dayanand University, Rohtak in terms of its publication output during 2000-2013. They examined a total number of 1247 papers in the manifestation of journal articles and reviews along with articles in press as available in Scopus database. The study found that the Chemistry has been the front runner as research subject of which the largest numbers of articles were published in Indian Journal of Heterocyclic Chemistry. The study reveals that the amongst the productive authors, C.S. Pundir of the Department of Biochemistry is having highest number of publications and P.K. Jaiwal of Department of Biotechnology was having largest citations per paper in terms of its average number.
Hanumappa 10 , et.al in their study undertook bibliometric analysis of the research publications of Gujarat University during 2004 and 2013. The study found that the collaboration was highest in the year 2012 at 0.70 based on the modified collaboration coefficient. The most preferred journal for publication by Gujarat University faculty was Acta Poloniae Pharmaceutica-Drug Research and the most cited author of Gujarat University was P.S. Srivastav, while V.K. Jain had the best average citations per paper.
Vasishta 11 investigated the contribution and impact of research output of PEC University of Technology during 1996-2009. Study compared publications output and citation impact of PEC with select similar neighboring engineering institutions. The study found that the growth in the academic research output is seen after the PEC has acquired the deemed university status. It suggested that the there is intense requirement to develop suitable research environment and upgrading infrastructural facilities. Kaur 12 did bibliometric study on research publications of Department of Chemistry, Guru Nanak University, Amritsar for the period 2002-2006 in her study analysed all the 269 articles of Guru Nanak Dev University published in the field of Chemistry from 84 journals. The findings showed the number of publications has increased consistently from the years 2002 to 2006. The majority of the publication is made with 3 authors. The department has published 45 % of the papers at their own and 55 % are published in collaboration with other department /institution. Amongst these, collaboration with other departments and foreign institution was observed. The department has a large number of the publications from journal.
Flores 13 , et. al in their bibliometric study focused on the application of metric indicators for the study of physics research at the National Autonomous University of Mexico (UNAM) and its characteristic specialists groups in the decade of the 90s. They explored the characteristics of the highly productive research groups (GIMP) and their evolution. They suggested that the results and the methodology applied can be extrapolated to other knowledge areas and can be used as a point of comparison and evaluation for other disciplines at the UNAM and like universities. Kumbar 14 , et.al described the growth, contribution and impact of research carried out by the scientists of University of Mysore in science and technology during 1996-2006. The study found that University of Mysore is on growing path with annual 23 % average rate of publication in Science and Technology. The study found that the Chemistry, Physics, Astronomy, Biochemistry are its dominating research areas.
Garg 15 , et.al analysed 3174 papers published in journals in the field of Laser Science and Technology. It indicated that only 401 papers were single authored and the rest 2773 were co-authored papers. Of the 2773 collaborated papers, only 687 were collaborated at domestic and national levels, and the rest was at international level.
Dhawan 16 examined physics research in India and China using Physics Abstracts for the years 1990 and 1995. He found that China was ahead of India in terms of publication output, however average impact per paper for India was higher than China.
Raina 17 done the bibliometric analysis of physics research in India between 1900 and 1950. They found that in the newer areas of physics a greater percentage of physicists contributed to the discipline. While the older disciplines were dependent on the researches undertaken by a few individuals and their teams of researchers. They observed that about 32 physicists constituted the core community of physicists during this half century, and all published in more than one sub-discipline of physics. Study highlighted the appearance of Indian journals and the practice initiated by Indian physicist to publish in Indian journals and promoted physics research in India.
As it has been found that no such study has been done on Guru Nanak Dev University in the physics and astronomy, hence this study is unique and will highlight the research publication of Guru Nanak Dev University in the physics and astronomy.
OBJECTIVES
The main objectives are to study the research output of Guru Nanak Dev University (GNDU) in Physics and Astronomy Research during 2006-15, based on publications output, as indexed in Scopus database. In particular, the study focuses on: (i) Growth of research output of GNDU and its distribution by type of type of documents and sources. 
METHODOLOGY
The publication data of GNDU in physics and astronomy was retrieved and downloaded from the Scopus database. To assess the research output the publications of GNDU in physics and astronomy over a ten-year period of (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) were considered. 'Affiliation search' with first keyword 'Guru Nanak Dev University' was started and then limited this search to years 2006 to 2015. When all the publication of Guru Nanak Dev University was found, it has been further restricted to 'Physics and Astronomy' in 'Subject Area' tag. Hence a total number of 652 publications were retrieved. The final search strategy string used is given below.
( AFFILCITy ( amritsar ) AND AFFILORG ( guru nanak dev ) AND PUByEAR > 2005 AND PUByEAR < 2016 AND LIMIT-TO ( SUBJAREA , "PHyS" )
When the main search string is further restricted to 'author name tag' (complete count),' source title tag', 'keyword tag' 'Affiliation tag' and 'Country/Territory tag', information on distribution of publications by author, source, significant keywords, collaborating organisations and countries, etc was found. To assess the research output of top 25 Indian universities in physics and astronomy during the period of (2006-2015) 'Affiliation Country Search' was done with keyword 'India' and then limited this search to 2006 to 2015. This search was further restricted to 'Physics and Astronomy' in 'Subject Area' tag. Further the obtained data was restricted to only universities by selecting individual university in Affiliation Tag to compare GNDU with other Indian universities. The study has used both quantitative and qualitative indicators to study the performance of GNDU in physics and astronomy research.
DATA ANALYSIS 5.1 Comparison with other Indian Universities
The top 25 most prolific Indian universities in physics and astronomy during 2006-15, individually contributed from 576 to 2859 publications and mutually contributed 29243 publications, which account for only 24.73 % share of India's publication output (118273) in physics and astronomy during this period. Amongst these 25 Indian Universities during 2006-15, GNDU ranked 23 rd in terms of the publications output (652) and ranked 7 th in terms of h-index (29), 16 th in average citation per paper (7.01 %) and 18 th in high cited papers (1 %). Of the 25 universities, 3 universities have published papers in the publication range 2001 to 2859, 8 universities in the publication range of 1001-2000 and the remaining 14 in publication range of 575 to 1000. The combined publication output of these 25 universities as reflected in Table 1 is 29243 papers. The average output of these 25 universities is 1170 papers. Of the total universities, 9 universities have published above the average output of these universities during 2006-2015. Among these universities, the largest number of papers (2859) is published by University of Delhi, followed by Panjab University (2411), Jadavpur University (2271), Banaras Hindu University (1693), Anna University (1583), University of Hyderabad (1546), Mangalore University (1517), University of Calcutta (1391), and University of Madras (1162).
Publication Output and Citation Impact
In Guru Nanak Dev University, number of overall publications and those in the field of physics and astronomy consisted of 2936 and 652 publications, respectively during 2006-15, increased from 220 and 38 to 378 and 73, respectively witnessing an average growth rate of 6.7 % and 9. 
Distribution of Publications in terms of
Among collaborating organisations of GNDU in physics and astronomy, the largest number of collaborative papers (30) was with Bhabha Atomic Research Centre followed by Inter of which the largest number of papers came from USA, Canada, South Korea and United Kingdom.
Top Collaborating Countries
A large number of organisations and scholars from 30 foreign countries collaborated in research with GNDU.
Of which the largest number of papers (19) came from USA, followed by Canada (15) South Korea (14) United Kingdom (13) Spain (10) Botswana (8) Denmark (7) 
Medium of Communication
Out of total 652 papers published by GNDU during 2006-15, 593 papers appeared in 157 journals, 58 in conference proceedings and 1 in book series. Of these 55 journals published 1 paper each; 34 journals 2 papers each; 16 journals 3 papers each; 16 and 15 journals 4 and 5 papers each; 6,5,3,2 and 2 journals 6,7,8,9,10 papers each; 10 journals each 11 to 20 papers, 3 journal each 21 to 55 papers during 2006-15. 15 most productive journals that published 10 and more papers is given in Table 4 . The top 15 journals, in which 267 papers were contributed, account for 40.95 % share of journals during 2006-15. The largest number of papers (55) was published in AIP conference proceedings, followed by Sensors and Actuators B Chemical (24), Physics of plasmas (22), Nuclear instruments and methods in physics research (21), and so on.
Highest Impact Factor Journals
It is clear from the Table 5 , GNDU faculty members published their research in the journal Advanced Functional Material which has highest impact factor (11.38) followed by Advances in Colloid and Interface Science (7.813), Monthly Notices of the Royal Astronomical Society (4.9), Nuclear Sensors And Actuators B Chemical (4.758) Physical Chemistry Chemical Physics (4.449), and so on.
Distribution of Publications by Impact Factor
Of the 652 publications by Guru Nanak Dev University in Physics and astronomy, 593 publications appeared in 157 journals. Of these 157 journal publications, only 578 publications appearing in 148 journals had impact factor information. The largest number of publications (227) appeared in 52 journals with impact factor range 1.01 to 2.00, 152 publications in 43 journals with impact factor range from 0.01 to 1.00, 129 publications in 39 journals with impact factor range 2.01 to 3.0, 64 publications in 12 journals with impact factor range 3.01 to 5.0, 2 publications in 2 journals with impact factor range 5.01 and above. The average impact factor per publication was 0.46 for these 578 publications as shown in Table 6 . (Table 3) . These 108 international collaborative papers have received 1028 citations, leading to the average citation impact per paper of 9.52 %, more than the citation impact of overall publications of GNDU in physics and astronomy (7.01 %). A large number of organisations and scholars from 30 foreign countries collaborated in research with GNDU,
Contribution and Citation Impact of Top 20
Authors Total 160 authors contributed to physics and astronomy research in Guru Nanak Dev University during 2006-15, of which 51 authors published 1 to 5 papers; 24 authors 6 to 10 papers; 32 authors 11 to 20; 7authors 21 to 30 papers; 3 authors 41 to 50 papers and 2 authors published above 51 papers. Of the 160 authors, the top 20 most productive authors individually published 16 to 54 publications and together contributed total of 606 publications and 4368 citations, accounting for 92.94 % share of total publications and 91.82 % share of total citations of GNDU in physics and astronomy during the period. The scientometric profile of top 20 most productive authors is given in Table 7 . The average productivity per author was 30.3 % and 7 authors have published more than the average productivity per author.
Distribution of Publications by Citations
Of the total 652 publications by Guru Nanak Dev University in physics and astronomy 2006-15, 23.16 % (151 publications) did not get any citation (zero citation) since their publication till July 25, 2016. The remaining 76.84 % publications received 1 or more citations 55.52 % i.e. 362 publications received 1 to 10 citations that registered 33.89 % of total citations, 17.63 % i.e. 115 publications received 11 to 30 citations that registered 43.68 % citation share, 2.76 % i.e. 18 publications received 31 to 50 citations that registered 15.12 % citation share, and 0.92 % i.e. 6 publications received 51 to 100 citations that registered 7.31 % citation share during 2006-15 as shown in Table 8 .
Highly Cited Papers
The top 15 highly cited papers (8 papers in 40 to 50 citations range; 6 papers in 51-70 citation range; 1 paper in 75-80 citation range) together account for 757citations, leading to the average citation per paper of 50.47. K.S. Thind (79 citations); 
CONCLUSIONS
The Guru Nanak Dev University during 2006-15 published total 652 publications in physics and astronomy, with an annual average growth rate of 9.6 % and overall research productivity increased from 277 during 2006-10 to 375 in 2011-15, witnessing a growth rate of 35.38 %. Amongst the 25 most productive Indian Universities in physics and astronomy, GNDU stood at 23 rd rank in term of publications output (652) and 7 th rank in h-index (29), 16 th rank in average citation per paper (7.01 %) and 18 th rank in share of high cited papers (1 %) Among 652 papers in physics and astronomy by GNDU 160 authors participated, of which the top 20 most productive authors contributed 92.94 % and 91.82 % share to its total publications and citations during 2006-15. The top 15 comparatively higher cited papers appearing in citation range from 40-80 together account for 775 citations, leading to average citation per paper of 50.47 %. The study clearly indicates that journals are the most preferred form of publication to communicate their research works by the researchers of GNDU.
From analysis it is clear that Guru Nanak Dev University's contribution in physics and astronomy lags far behind other leading Indian universities, in terms of both publications output and citation impact. It is suggested that the university must give a genuine thought to expand its research output and raise its quality and impact. The university could increase through international collaboration not only the exploration efficiency of its researchers, but also may encourage change in citations of its publications. The university should create research promoting environment by building infrastructure facilities and conducting workshops to upgrade research and publishing efforts of its researchers. This will also enhance the reputation of the university and have a positive influence on university ranking. Extraordinary honors and incentives should be given to the faculty members for publishing in high impact journal. Proper strategies should be adopted to remove imbalances in research output and to promote participatory research projects with other universities. Although, GNDU library has subscription of many e-resources, there is further need to strengthen and enhance access to e-resources especially in the field of physics and astronomy and its allied subject areas. The findings of the research will be helpful for various strategy-making bodies and funding organisations to provide enhanced financial support to GNDU. It is also observed from this study that physics and astronomy contribution is at 3 rd position among all the departments of GNDU. Therefore, it is suggested that if funding agencies provide more funds in term of research grant to this department, more research publications will be produced in future.
